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THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To decompose the organic 
components contained in an organic SOG film while 
reducing moisture and hydroxy group contained therein. 

SOLUTION: A gate insulation film 2, a gate electrode 3, 
and a source-drain region 4 are formed on a single 
crystal silicon substrate 1. A silicon 5 is then 
deposited on the entire surface of a device by plasma 
CVD followed by deposition of organic SOG 6 thereon. 
Subsequently, the organic SOG 6 is doped with ions 
selected from a group of silicon fluoride ion, boron 
fluoride ion, argon fluoride ion, and nitrogen ion thus 
decomposing the organic components while reducing 
moisture and hydroxy group contained in the film. 
Consequently, the organic SOG 6 is changed into a 
modified SOG 7. 
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(57) imm) 

I8£g] *«SOGKfc«£;h.$#*##«:*W*S-frS 

¥*SaV> y 1 <o±.\ztf— httMUR 

2, y-h®M3, y— ;* • KWV|l*4*«)«Sil 

{ktt5©±»C*«SOGBl6«S»|«*n4. tut, --r 

S O Gtt 6 *«Wt»t:iW»*-a:4 
5. *©8*, *«SOGJR6l45kK**ufcSOGK7 
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1 

[18*91] SOGll^*yttA*ff5lS?:it 
[If*9 2] ^Stt^^-^^-v, III b, IV b. V 

b, VI b, VII b, IV a, VaC^iWxiWt 

*Jfl^TSOG«lzK-^«ie*«l*fc#i**3S« 
[1**93] ^Stetf*-!' tfov, ££, S? 10 
fcsff. -feuv. ASK, 7^y, 3**, ^yj?jr 

Wl* ft*:** < tt-oc-ftyHtySA 

[11*94] ^Stt^f^'f Jl5n VfclXttfc* 

[!i*9 5] if*9l~4CDt>1*ftri>l9U:fB*<0¥ 

**S«ro«Ja*ttliio-C»J*S*LfcSOGtt«:*Jl 

[*93©iEMB4K9!l 30 
[000 1] 

S#J:UMNIWMS«I::«0. llUli. SOG (Spin 0 
n Glass ) RoKIS^ifeiSAtfStfESOGJHISr/B^fcJB 

[00.02] 

MfMMtroa&s (l-/«cfo*>, f/q^mw ft^im* 

PS9¥£te$ftTV>fctt;ft»4Vj:C>fcv\, Z<D£o\z, 
[0003] jpafl:afllF»=*iv^T*fe*ffl*ix5JlW» 
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2 

»»Sra«±lr»fTL-C*SSr[g|gS-e:5. S 

¥fifcSOGf|j»*»jS3;h.5. 
[0 0 0 4] SOGJBSUI4. — JiS^: (1) t-S^tiSJ: 

Git, —AS*: (2) -CS^WJ:?^ ->!)3^ 

fc#«J*£fc*tf** SOGKi^S. 
[0 0 0 5] CS i O t ] . (1) 
(R>SiO,), (2) 

(n, X, Y ; R ; T/U^-vu** fc(4T U — A- 

£) 

CVD (Chemical Vapor Deposition ) te(wJ;o 

[0 0 0 6] tiSOGlli. *H^3£Jb, TA- 

I¥£0.5 ~1 fin gSCt5Ct?l!-!?t5, «£o"C\ =fr 
«SOG«t&fflv\htf. ^<a*&ttJBHlfeft0£«:fe* 

[0 0 0 7] L*»U *tSSOGafcl4*«ME^* s ^* 
33V»-C, ES^yflafc**:**^®**:** (CF.+ 
|-«SOGK:f T*— /uSrMP-f iEgw^y^^ 
ASife-5, — «K» *IRI»a)Rtre'r*— yuSrHPi-5BR 

v?* hT-^^^^tvCV^^SOG^T-t^^^V 

[0 0 0 8] *fc, «s«soGfll=ifc'<Jxtf'>*:i»»fco 

O, *«SOG«t^t*»J8J:0 , *ifta!S t $**l.-C^ 
5c $f>l:, SOGK<ol6IHSy3J:Wa«W!S*l4» C 

vDftcioT^jnfcv'U 3 ^awkfflii-it^-cte 



(3) 
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*s«fflSix5o tWi LTI4. CV 

d m \z. i o x ma. $ tufc •> y a ^mtmm v * & n s . 

[0 0 0 9] U^t, «iSO GKKtt*«WS»^** 

^UR*»6>«ife*«l&lcJ:0, _rJi*5 J: ITFJf = > 
HWfclKfcJfc^-C** S OG«*!*»tx y ^ v ^ $ ix 10 

ft, !)t^|4Uhn^Uyv'3y (Retrogression) i: 

fcv*3. Sfc. t«S0GH:tih5fM^«^«? 20 

i^?3<75Pp^S^roV^TI4» CC. K. Wang, L. M. Liu, H. 
C. Cheng, H. C. Huang, M. S.Lin, Proc. of IEEE VMI 
C, p. 101 (1994). ] lCf£LA\, 

[0 0 10] tZX\ -3 0 7 2 4 7-§-^®l- 

M5%*ix5J:5t, **&S O GJKlcttft 7-7 X-v*&S£r 
M-fZ.bX\ *iSOGRf»C-S i *S-g"SrS i -O 

-s itt^-fcSMfcS*. *«soGBIK^*iia#«fla 

lOOH] 0441:, t«SOGK©83B^7XT& 30 

rollfifefi [CH, S i (OH) ,] T\ -trofiSJ? 143000 

tt&m<n ^9 / — -»u^?SS:£«-hi:MT L-C3&K«:IeI*g 
&£ ; 4800 rp»-e20S»MS|g$*. Stfc&iftQttlt&ft 
S±fc»j«*-tt:-6. ftfc, a3R#H««f^J3V^.-C, 100 

*c-e 1 55-ra» 200 "cxiftffl. 300 tt-im 22"C-e 
i#w, 300 •ct?3o»iw, m^fiMffla^ttSii-cfrflis 

OGBt##jSS;h,$ 0 «tv^T» MttM ; 60&M. ffiffl 

Sctt^3 (RF Power) ; 500 W, ^JgififS; 360*0. ^ 40 
ijgft ;600sccmO^#-C-=fr^ S O GJBSt^ilf 7"7 X-vfeg 

[0 0 12] 04 4l:*3V^T. ^7744-1 f4*T*8S 

^974 4- 214**^9 x^tosasfcsixfciifft, ^ 

7 7 4 4 - 3 l4gS^7*7 X^MS^ffi $ tlX *» P> * U - 
V/u— ArtT-TC^ + lcia 0fnJPBcFtlfc.t&, ^7744- 

4i*mm7' ; 7X^iB!m.%M$inxfr(t>? v—s^—a.^ 

*s<ir h^XfoZ* 50 



[0013] ^7744-1 KSH-.fcpt:, 8l7"7X 
•v*&JlffH=»4, (WAVE NUMBER) ; toSOOOcnf 1 i: 125 

Ocm-'f+jafcWW^^ICjeH-t-SKUR f - * # JL 
5. ft. ^3000cra-'MJ5<73BSlXf — * f4C -Hig-g-Oft 
SSiOgfa U 1250cui-Mi-j5W!SHZ fc"— * I4C -Hjg-g-CO 
^^fiEg-rSt^T-feS. L*»U ^7744-2- 
4 4-4 \Z7jk-tt. 0 td, 8^7*7 X^i&S&KttiRjSOOO 
cm-'*3 i tfl250cnf 'ttiS t^RUX f — * 75* 1, b tl tt V \ t£ 
oT, Se^T'TX^itkS^i 9, tiSOGffil:t*}l 
Z&mf&fr&ftmZtlXl^ZtotfihfrZ,. 

[0014] Lri»U ^5744-2 J: 5 C 8? 

3517" 7 XTjOilli l: I43600cm-'*i ± 1*930 cm"^^^ 
*BSS»CjBH-t-5KiDltr— ^^^blxi. ft, 3600cm-' 
#i£W®l|Xfcr— 4M4H-OH, Si-OHOO-H^ 
OTflMSKEHU 930 cm-'{i-ifi<0®H!itr— ^I4S i -O 
H(OS i -0^-&(7?#iSll:fiH-t-2)'bWT-fo5. 
^7744-2~4 4-4l:^-rj;plC. 3600cm - '*34 
tf930 cm-'#3S<OBiHX t'— ^ f4K^7'7 X^«ig?55iS $ 

x-^- jas*sj6 s *T,fc*na s o gj«a57c^ * wtK^ St® hx 

■Ct, *asOGBH4*«t«7K»SraRiR-f*fc«>. 36 
00cm-'*3iV930 cm-'f^iaoKlIX f— ^ l4^PKS:S5«i 

[ooi5] croi5l:, *TMsoG^{rS?*7'7X-r 

[0016] S OGMtK** ft * *£*3 
7ct5 1 ^ Xy K if7/i t'©7SA5)gr 5. ^X> 

■au-ctr^soG)«l=***t**»l:J:9, fr*— ■ 

*«=itajUTv^soGfltfc**n57k»fc trr*— /u 

PB^StfcS. *,<e^» r.ftP>roBaJHi:ov^TI4» [c. 

Chiang, N. V. Lam, J. K. Chu, N. Cox, D. Fraser, 
J. Bozarth, B. Mumford, Proc. of IEEE VMIC, p. 404 
(1987). ] l;PU', 

[0 0 17] mSrBfrih-f-Sfcli, WE-^^K^-f 

mm (cvnmzz-zxBi&ztitz^ij =i>-mtm*s 

OGJHlO±Ji*Jj:VTJI»w«jft-*-««at) *$km-fz>t 
±®<73->y avKMIdKtr^riii-SiWlcsOGttfe 

fr^— A'{B»:soGJK«« , aruuj!e<*5. u*»u s 
OGlSrx.y^yi'tSIgM'Il^Sts!), 



(4) 

5 

[0 0 18] *^X\ tasOGBIWt^Stffl 

*Si«SI*StltV^ CL-J. Chen, S-T. Hsia, J-L. L 
eu ( Proc. of IEEE VMIC, p. 81 (1994). #BR] o IrII&S: 

mm ; 4000AoW«sog1B!^ ijoiS^*^ 

— ; 40keV *fctt80keV "C. K-Xfi ; 3 X 10 l5 cm ' l 
W77^ty5rttAt, 425 ^T^O^^^^iS 

fcas^sfcfcKfc&n-a**. 10 

[0 0 19] ^ttSOGBIfc^d-^ttAfefeffl^ 

#»£*5*ffi;5 5 S*3*VC^5 CN: Moriya, Y. Shac 
ham-Diamond, R. Kalish, J. Electrochem. Soc. , Vo 
1.140, No. 5, p. 1442 (1993). #fig] D 

[0 0 2 0] tasoGlcr/^y, S 

*, BMt£* (N,0) JS^^^X^toaSrUSi-wi 

K. Wang, L. M. Liu, H. C. Cheng, H. C. Huang, M. 
S. Lin, Proc. of IEEE VMIC, p. 101 (1994). M. Matsu 20 
ura, Y. Ii, K. Shibata, Y. Hayashide, H. Kotani, P 
roc. of IEEE VMIC, p. 113 (1993). #BB) . 
[0 0 2 1] 

[0 0 2 2] (1) iE^^T/U^ z:H7A^p^n/ii 

ft* [Jpn. J. Appl.Phys. Vol. 31 (1992) pp. 2045-2048 Par 
t l,No.6B,June 1992 #HB] , 30 
[0 0 2 3] (2) MOS h7V^#W±fc7s/3lfS: 

-h»tTO^*»«)*«*35 s ff<**« Bit* 

isbe *s ae-fk-t- s * if . mos h9v5?;**<D*-?W4a s 

[0 0 2 4] (3) MOS 

K-^bfcSOG«^»tfS*t, y-^. KW^«« 

SOGa + ^^ySJCioTStt^Fttttit*^ 4C 
fp»j$n^>o MOS h7VS?**<£>St-?-4#f£ 

[0 0 2 5] Sfc, t«SOGl^tySAS?rffl^ 

\ZT;\s$~$&tfm\'*btltz.W& % SOGJglfcOTK^i 

[0 0 2 6] tbt, ^l&SOGSI^^&AffiSrffi 
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6 

fctt. SOG«o»«tt^K<4 5JBM«adK4:UTO 
[0 0 2 7] *«Mtt±EPplHA*r»*i-4*:**-4S 

1) SOGiC^^K57k^J;t;MSW§t5 
[0 0 2 8] 2) SOGMfc^*;fc5#»fifc#«:£»S 

[0 0 2 9] 

[SBilllfttSfcftOW] IS*« 1 l-E«toJSW 
it, S O W tyfiASrff 5 XS?:iit Z i: S:^ 

[0 0 3 0] B#*2lwSE«<0*9itt:, ^FStt^^-T^ 
> % III b, IVb, Vb, VIb, VII b, IVa. V a CD 

tyttAfe^fflv^t SOGll: K-^t5IS 
[00 3 1 ] »#*3tfB«eO*Mtt, *««=#*>f*- 

t y t) -5 ^ b $ < fcfc— 

oco>f d-^W * V ^ S O G^ir K-^-t" 

[0 0 3 2] »#«4UllE*W«9Itt. ^FfiflWf;*-* 
#n y(, L< lifc«<755E*l|M*>f 

^ ty ^ tyftAfe?rffl^x s og 

[0 0 3 3] tt#*5fcfE*fc<0*Ett. »**l—4^ 
1WB S O GB\±^m SOGI^ fcttftW SOGitfcS 
[0 0 3 4] tt#*6lwE*t<Z>*3lri, »*91^5W 

[0 0 3 5] 

[0 0 3 6] *1\ Hi (a) lcs*i-.fc3lw, (10 
) 0) pS {zLtzrtnm M'>y^y£Sl<7)i:l^ 



7 

(Rff;loo A) *s£Tf#—bW&3 UK 
J5E;2000A) jWft«Sft5. ^LT, ^- M6WBI 2 *3 

Hi3 ^v^^ <ht^^ t>SAMffl^t 
ffisiicinS (itiipi) 5ptt«39SK— r*tt, y— 

^ - KK y««4 ^1 EB^WI^SStitMO S h 

[0 0 3 7] Kk\^. mi (b) d^l"* y^Xr 
CVDi£S:ffl^T, ^^(O^ffiC^yaySfcRS 
(BW;1500A) 3ft«»j*Sns. f*L :^yX^cv 

D8r?jflv*&ft3#*tt* ^/'>7yi:i8ftlt (s 10 

iHi+NiO) , */5/5^t8* (S iH* + 
Oi) , TEOS (Tetra-ethoxy-silane ) <b§£^ (T 
EOS+Oi) fcifefcO* J*«ffi£tt:300 ~900 tT? 

fcSo 

[00 3 81 ^ N t, Hi (c) 5»c *>U 3 

^■WfcBt50±lr*«SOG«6#*rftSix5. *«£s 
OGHl6CD*i;&f* (CH,S i (OH) ,] "C% -t^ffi 

flW44oooA-c*3. *i\ fltiism^o 

*> y =i vfb&tto:* * / — /v-Sffi *S<6 l <^±«=S»T b 
T£«S:[Hieii« ; 4800 rpm"C20S?BB 0^5 -g\ m&?& 20 
HottKSrSS 1 ©±t»*S*5. rcoi#, 

Efl»l;ft)?<, Z<D&mztem<, »aS:«ft"f-«J:5 

tt¥«Lft*ixS. tt*#Hft + K:*5V*-C* 100 *C 

■Cl^M, 200 ttl^l 300 tt'l^l, 22 < CT?1 
300 ^T^O^ra^ «ifcfftteS*51fiiSHSi:, 

y-/^**i-5i*^a^SJc&*5attTb-c, asanas 
«*#«soGtt6!fts»^sn*, 

[0 0 3 9] ^LT, -Yd-VffiAffiSrfflV^xaiEi-S^ 30 

#«SOGfflt6H\ *«ril»*^*Jx"r/*»*3J:tr* 

[0040] #Ct^ @2 (a) d^-fct ? id, Z^^X^ 
CVDj£?:ffl^T, afcWSOGl«7<0i:fc:v'!J aV'Kft 
818 (^ff;200 A) jWftfcSiXi. ->!l3^BKfc«t8 

^M^ttii'> y ^ y w s t gictfc §o 40 

I004 1]«^"C, B2 (b) Iw*i-J;5tw, B37s/ 

5»*tt3iyf->^tTi3lx, y-* • K^>f^««c4 
GD±^#jg£ 5 - 8 \z trr ^ 9 ^Jgj*S*b5o 

[0042] -tots, 02 (c) K*-i-«fc 51-* 

✓<*-vlr#s £ SfcJWte^y^^tTfrft-cy- 
* • Ki/-fy«« (y— * • K^^iaH) 1 ojWKjS 

3*i5. 50 
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[0 0 4 3] *|5*»lfio»Jt*ffilw EAT*>f£ 

(Di/jj nyg?ftl5 £&ff soGliil7 t v/y =yg?M 
8 4:^5>4 5 3*fl|3goJlHltfe»ffil.l* s MOS F7V 
v?^*^±^JKfigStfCl^5o BfcWSOGIK7tt*as 
OG«6fcH«l:, »-T-«Jg±. Tvu*/U*Sfctt7\y 
-;ug-c&^ W CTV * S SM* a* * 5 fc ft ; 1RW&SB* lc 

igCtSwir^T^^c ^oT, S:fSOGlfi7?rffi 

[0 0 4 4]®«->!l3yBHU[5 1 8t'SISOGl 

S£if5ftSfcft-efoS 0 4fc, = vBMfclKsasRtt 
b^-Ci^S^tt, BfeRS0GI*7irffijW;i*4n-O*5 

M<i-fcftr*fc5. ^lt, v-y =i^ife{ka8^ia:Jt& 
ntv^ott, &«soGJ«7as*ia*<D7X#*«K1'" 
50*rBSCfcft"efc5 0 
[0 0 4 5] (3)SKSOGg7H|j:tM^ 5 $4^ 
v>&Wc£>, tTT*— /U9 5r^-rs^ftco^-/^>-^ 

t>, tWM/^h^«S}i5:iH:4<, -t<E>^ 
^-hu^ hT^^^^ilti/^Sf SOGl7^x 7 

[004 6] ®KSSOGg7C(j:tW»^^nT 

^3a«PlcaKSOG«7 3ftSiR«+S^itt4l^ 
fcft v akKsoGW7ir^9y^^C« :i^< , 

aiAi&tpwt^"5iffi»w/jro, y— ^ • K^yfiio 

[0 0 4 7] ©akKSOGK7lC|4W»«^^*iX 

-r, Tk^feitfzKttK^fii^u^sn^v^fcft, *•> 

y=»v»{kK5, 8S:«v^-caS:KS0GJBl7fi:*Ji-Cffl 

[.004 8] (m2mmm) **w«:**<bu 

fcS 2 **«ffl^«3g*ft«:ia 3 *3 J: ffH 4 |z«o Tift 



f 
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[0 0 4 9] £i\ ^3 (a) \Z7sk-f£o\Z^ pS 

x, : ?'U*<D±m\zmmmm2 itm&zft. y- 

x • K^^«yc4^±<OJBBM6il»«2 li:tT*-/u 

^y^V^SfTfaixTy— * • KW>t« <y— * • 10 

[0 0 5 01 M 3 (b) tz^^j: 5) H N f/q^ 

(c) |c:*-TJ:5»w, iyy =y^5(?)±(:tSSO 
Gflt6jWft**;iv >f *vffiAKJ;o-tW$SSOGJg£6 

rtascw soGig7 ir^^ bns. 

[0 0 5 1] ttt, 0 4 (a) (r^-TJ: 5fc* &f?s 
OG«7^Jbl:5/y 3V*-fkB!8*s«rt:S*L, Amtttt 
All l**»J*£*t5. BI4 (b) ^-f-J:5lw % 

[0 0 5 2] «v*-c\ m4 (c) jr^i-J: 
^ S ft, * <a tvus BW« j?r3<0'« * - vie ifc 

[0053] r.o±5»c, *3llSjgffi-ett, ^lEii 

1 lSr^LTg2iEj»JBi: UTOiaJ|ft2 3^JBfi6*n-C 30 
t^5, roifra-Cfc* mos h5y^#*3J:tf*iia 

*ub w»»*r#*-5 r. t * i mmmmtmm^m 

[0 0 54] (»« SOGH7 <^«ig*5 ± tf#«4M!fe) 

FT-IR (Fourier Transform Infrared Spectroscopy) 
fe, SIMS (Secondary Ion Mass Spectroscopy) ESR 
(Electron Spin Resonance) TDS (Thermal Desorpt 
ion Spectroscopy) ftSrffitr *TWtifi b, /7X^ffl4, 40 

■ UtESrffiV^fcMO S (Metal Oxide Semiconductor ) 3r 
t^'>^Jr^RU, KJ^&CV (Capacitance Voltage ) 

[0 0 5 5] «OftftttKHUT, /7X-7i 
fife, 7K^Sigtt, 8Rattfc*BL-CffffiLfc, »*M4 

U FT-IR ife^iS^^KlDl^^^ (FT-IR 50 
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(PCT) SrtTofctttto^Blift^^^ v>\»<Dmt\z.m& 

UtffflLfc, #SOG)g6, 7 0^1*. »fSSEM(Sc 
anning Electron Microscope) te^rfflV >"CSM5i bfc e & 
SOGg6, 7 05««ft»ttW:. (10 0) nSte a a 
v-y yggiCTyi/^ ^tffitffl^fcMO S 
^S^frffcKU SJ^feevffi (Mftft; 1MHz ) SrJB^ 

%^?U*($L / N2 = 1/9) *"C450 t-ClS^SM&S 
S:lfiLt 0 

[0 0 5 6] [A. 3kKSOG«7(D«JS»a 
<A-1. &«soGJK7*<^fc^JtS-& (FT-IR te) > 
H5te* #«S OGK6 KS^^*y^ffiASnfct 
a^^RJfc*^ h/i'SrFT-IR ftfc«fco-CiH3£LfcfS 

HOkeV, K-Xi ; 1 X lOVtt) 5 , t^SAi 

tw3oo < c-c3o^ia<DiRj!a!a^ j fTtona. >f^a 

[0 0 5 7] BStfc^t, ^77 5- l|i*«SOG 

-2tt7yft->!/3^ (SiF s ) *f a-^ffiASftfc 
HS, ^77 5-3tt7yjt;sRn^ (BFt) ^^J* 5 
&A£ftfciE&, ^775-4!i7yu^Wty^ffiA 
SftfcKfJL ^7 7 5 - 5 tt J W t^SiiASftfct 

^7 7 5 - 6 ttv/ 5 3 w ty^iiASnfcta, 

^77 5 - 7tt*n W t^ttA*nfcI«» ^77 

5 - s t*^ y *>f *v^aA$nfca:aoBScK sogi 

7 <Ofa9\-WBL*'<9 h^XhZ a 

[0058] ^775-1 l^i" J; 9 ty^Ai 

ICfi, jg^ (WAVE NUMBER ) ; #*]3000cm" 1 1 1250cm'Mi" 

3000cDi' l #3fi<OPiii|x 9 (4 c - Hfe-&<o#jRI t iS H 

L , 1250cm- l {i"fiCDPAHZ fcT— ^ M: C - H*§-&0*£ iC® 
Hi"St><^"C i *>5o b^^b, ^775-2-5-8(1^ 
i"<t ^r^-vaA^tC^SOOOcm-'^iU^^SOcm- 1 
fl-iE^Rtetr-^^fl.fenfev^. *fc. ^775-2- 
5-8lr^-Ti 9(31, ffiA-r^-r^v-ffSr^^TtefeK 
sog^7co#^jR^^^ h/Pft*^L*v^i:^to 
Sot, ^^ftA5n5:tt\ tiSOG 

[0 0 5 9] BkKsoGBt7lc*»*5J:V7k 

«!iSSrifeLfc^g'^<t 3600cdi- ! *5±V930 cm' 1 ^ 

5o 3600cm- l ^S(OPiiltXtf— ^(4H-OH, S i- 
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OHWO-Hig^ttffifcigHU 930 cin-^jficWKJlX 

t°— ^*is i -ohcos i -oi|g^{*ffiiwgH1-5 
<?)t'fe5 0 Lt>>U 1/7 7 5-2 — 5-8 KJi, ^co£ 

[0 0 6 0] 0 6»C. *»SOGlR6lr>f ^V*SttA* 

efc«soGlK7^**»iK*'<i' h/W4*fl:Lfci\ 

[0 0 6 1] El6fc*3Vn\ ^776-ltttaSOG 

[0 0 6 21 ^776-2-6-4l^ti5^s ^ 20 

v^A^^^nr ?5> b WfBB £&T Weoocm' 1 ^ J: tmo 
T\ BkKsoGIK7^$*Jx57k»i3±t/7lc*SttWfM 

±5J-, i^7"7 x-7 j ntta s o Git . 

[00 6 31 H7*3J:Via8^. fflSOGg6i:ftA 30 

*VffiA^*fl=tt, EI 7 Iw^-r^f4*na Ji^yu^— ; 30 
keV CQ^£\ H8IZ^i-<Ott*03*^/U^f— ; 140keV£> 

jR»aa*f?fc>ft*. ft, >r^>aAao|R^^t3ov^T 

9, >f *^«Sr«*."CtekKSOG«70*^»iR^^ 
* h/HiSK<tL*i\ 40 
[00 6 41 0 7*3^^12 8 tC*3V^X. 
<t (/^ 7 7 8 - 1 (Wffi S O 6 wMEfl , 
7-2*5<tU ( ^7^8-2|-±K— Xf ; 1 X 10 u cnf\ 
^777-3fci^778-3fj:K ta -Xt;l X10 15 
cuf\ ^57 7-4*5itJ { ^77 8- 4l±K-Xt;l 

[0 0 6 5] ^77 7- 1 — 8 -4lC*-f-± 5 fc, -< * 
><D K— X**Sit*. 5*5 t*3600cm" l *5 ±1/930 cnf'fi-jS 

^fty^K-XlSrJi^tCti:*!), &KSOGBI7 50 



#S8¥9-6 9 5 6 2 

12 

(IU K-XI ; 1 X10"cm- t (O»-&twl4, tiSOG 
^*8*L-CV^5o L*»U 04 4tr^-T7 , '7X^^4- 

[0 0 6 61 ^o±-5t-, *ni*»»i-±ntf, *ffis 
OGM7{c§^n57X^±0 : 7K^S^ii^S^^^v^fc 

[0 0 6 7] H9»r % wasoGBtetcr/i^W ^ 
^ffiASixfciS«^)^a«R^^^ hyu&FT-IR ffilci 
ot»l6Lfc3B*t^t. >f *^aAw*.ft=tt, AO 

jg^7U=?— ; 140keV, K"Xf ; 1 X lO'Wtrfc 
5o 

[0 0 6 8] &ICSOG]gl7 tri*. -CH (^OOOcnf 1 
fl-ifi) i-CHa (WSOcm-'ftitt) ^B8i-5»i&tf 
— ^^*5>JX40\ rnfi#»S0Gl«6*O;fr«J*# 
^«ILfCwt^LtV^ 0 Sfc* O-H (3500cm 
-WiE) i-O (ii00cm- l fj-ifi) ^aifcia*U:f4, 

[0 0 6 9] r^=fVtt5pfgtt<C7C»-C*)5(7?-C 

ITl^o £fc. #iSOGK6fl:^nt^Sftf 
1&'&<Ol&'&=-*Jl'*?— (Si-O: 800kJ/mol, S i - 

C: 452 kj/mol, C-H : 338kJ/mol, O-H: 428kJ/ 
mol ) \zmBl-%t^ S i ~0<0^^^—\-±^<D 

<0ffl»rttW*-e* < , C -Hl£<&A««ifc«fc«J*r * tit 
v*5fc*;t&;ft* 0 efcKsoGflt7o**Hftife 

h/Utr^l>r, 900cm' l #^fi^2l00— 2300cm- l tC 

CQP^iRl4, S i -H^W^t^t^X^^ 
[00 7 0] <A-2. j^^ffiS(SIMS ft) >B10 
fc, >f*^aAlwJ;o-C»JB*ixfc*«J«»( « 
») ^flqfiEO*«4:»i-<«ri:S:BttiU-C, -f^vffi 
AlW«^K*»K^«**W^#»-oif^-CSIMSteS:ffli^ 
TWffllbfca*S:*"*-o W» -<*vttA<0*f*H:, ^D3S 
ai^/U^i— ; 140keV, K"Xf ; 1 X 10 15 cm- : T-fe £ Q 
HlO^b, A-l. -CSE-<t±5fc*»J*»* s »*PU 
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(0Jx.fi. 7y*^a*«i4f) 5:ftAtifc^ft, 0? 
»«)»*»*3J«aEfk*r. «<Pl::«f?-r5r. irSrfltfSL 
fc. 

[007 1] (Si, RBS (Rutherford Back Scattering 
method ) twASJKtfrosptSJS^ScWtbH, flSOG 
816 T'fctO/S i ; 1.67, C/S i ;0.3 , efcfSOG 
jRy-CliO/S i ; 1. 72. C/S i ;0.3 T*fo5 0 

[0072] asu^x^^Hasrfflv^-cekKUfc 

(C. K. Wang, L. M. Liu, H. C. Che 
ng, H. C. Huang, M. S. Lin, Proc. of IEEE VMIC, p. 
101 (1994). #if.] „ ^Jr^aLMfcfc^fcc&ICSOG 

jg7T-f±» mmmthi:B.m\,x\.^(DX', mm?? 

[0 0 7 3] <A-3. ^^y v^tf^KteSRSO > 

si i ik. w#soG^6icr^^w^-v^aA$n 

fcilH&O^^y v^rff^KSrESR ffitr J;o"Ci|iJteLfc 

M. << **mfi.<D&#tt % mm*.***? 
- ; 140keV. K-Xf ; l x lO'W'-Cfe 5. 

[0 0 7 4] tSSOGKBT-li. StfK*ffiH:#aEi-* 
Pb-fc (g=2. 0064) SMttmm £ frtefr-ofc, :©t# 
WPb-fe^^COffi^ft(i3.2 XlC'cm' 1 -C-fcofc, — 

afcSCsoGJ£7-ei±. Kin^^!)y^yK(g 
= 2.0025)7j5SS!l$ix-5J; 9t-^5„ ^Of:#W^^<0 

^^roffi**!*, 5 xio'Wi:**. ■tft*lctt|g'& 

fcit-s-. 2 xio'W'wyv^y Yt*&&.-tz> 
y v^stfv Kroffi®ft^3. o x lovr-fes r. t fa 

b, J8? t r^5ffW;&-£-#W99.85%l±. «+IC*HEi-SJ]K-?- 

(**. ttsR, &». ->y=» ttt-e-uxi^rfcir 

*«. S&te. H9-ei±. «*t**«>JS-e-fcBB+5!R 

[B. ek»SOGfflt7Wftjett]- 
<B-1. B«M4>B«H40JS*fcUT, S1\ 3fc«S 
OG«7oWUt'>l:f B Utfftftfc. 01 21:. * 
«ISOG^6»rryu^W^-v4raAUT^tfc5S:K 
SOG«7fea*#§M*^30#M©»&3fcJ6Lfc£ 

iDig^yl^— ; 140keV. K-Xft ; 1 X lO'W"?** 
5. 
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[0 0 7 5] WAS SOGIS6 \Z&MM$:fa Lfc»£\ *ft 
J&iQ.Sfi&#K< ftSKLfcriSo-CJRriSglflSt:: 

^7H8oo t:-ejiwaaLTi>JBiif* s « / >u*v\ 

2fcfC S O GBI 7 <8JttJ?l±4rtR SOGI6 5:800 <C-?*M& 
J? S O GJg£ 7 -et±, S O GR 6 4:800 rtMl L 

t matt * x-mfimmt l-cv r t a« 

10 [0 0 7 6] <B-2. gy&P§#*4$tt>l2] 1 3K. * 
iSO Gl 6 tCTA-rf W ;*-v£i£ALTJF2/£ LfcefcS 
SOG^7Sr^ig#ffl^-C-30^ffi<73^iag&i£L-, FT- 1 
R jSSrfflV-CfFffiLfcigmSr^-r. 400 tWlroifel 

3*1,5 KiRf — * (900cm- 1 ttfi£:2100~2300cm- 1 ) 

[0 0 7 7] Hl4t, efcKSOGJK7«r£*#H$I-e 
30#HBoJIMaa«:llSU TDS ifeSrfflv^ffWBBUfcfeftS: 
^-f". ft, -ftyiSAro^tt. ADjg^M^-- ; 140k 
20 eV. K-Xf ; 1 X lO'W'-Cfe 5. 

[0078] 400 x:&>±<Dm>&mx'\i7i<.m<D8LMfrmm 
$ns 0 ft-ir mx-mmztifcs i -Hc&g-rst^ijuj 
sixsKiRf— -rnmrntmrntf-gcrzcox^ si- 

H*» ?>«MI Lfc*3H*STDS ##rT-gizfl!l $ *L7c t> «> <t 
<b>l,*, r. 900cm M-jfi i: 2100 ~2 300cm-' (73 

[0 0 7 9] -r ^-^SrfeA-rs r k -e»ril*ix5 S i - 

30 3K «D>^i'*«rfllJs8:-rs«**»b«¥«Ufc*3lf, <2>S 
i -OH*fcr±H,OA»e>»lftbfc7k*) *«B8«b-cv^ 

[0 0 8 0] TDS &SrfflV^-CefclCSOG^7 t 

WISOGI6 i-SrtfcttLfcfci*,- e5c®SOG^7l: 
fe»t5#m/e<Oft*i-^l4, H t (m/e=2) ; 13. CH 
j(m/e=15) ; 0. 1 . H : O (m/e=18) ; 0. 1 . C O (m/e=2 
8) ;2.4 . CO, (m/e=44) ; 2. 5 T'fo-So — **£S 
40 OGffil6lCj3»t5«-m/<e03+BJt!£^«:, H,, CH,,H 
.o, co, co, x-mci.o X'&Z. ^co«t5^. 2ft: 

SS OGI7 <Djjtf . H: O (m/e=18)^»CHi (m/e=14, 
15)K§a-t-5JBil*^ / >*< . Hi(oi/e=2)^»COi<iD/e-2 

[0081] <B-3. •7'7X^ffitt>SS5S7 P 7X^'iiS 
ttWf§«tLT. 5JcKSOG«7«)«ff«^*BLT 
IfffiLfci, mi 5C. t»SOGlS6l:r;^Wti' 
SrffiA LtM Lfc&S S O GK 7 fc« 

50 «=|1. flD3£3i*A'=¥— ; 140keV. K-Xf ; 1 X 10 15 cm 
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[0 0 8 2] ^rtHSOGJKeSrifc^^XT^BU*:* 

»*»ofc. {S. L-> &KSOGK7a0Wtt#ttSOGffi 

6lrH:^-C25% ®'>L-CV>5„ £A±<Ott**»6. 
»^*Lt*ftt5 J: 0 fcftft'-C<< al-^ttA ls1zm 

[00 8 3] ftld, ^^ffiASfcSr/B^TIgiScffi/cttS: 
efcfCLfcii-g-cDT y S/v*TBttSrffMB Lfc. B l 6 fc. 

— Sr^V^Tx fflB?10Mm coui?*. h -5^#"C- 
tTofco 01 6*»5>, SA^-^l^OkeV T'TA'^W 
^Sr&AL-fca^ &jfSOGJBi<OF*3g|5ro;pr«SSOG 

St S O GJB£ 6 CD /■ ^jU&to&tf&ik bfcV > d t frftfri 

fcott). T.y'sf :/Wt4L # [6] Jb-t" ^rtiJi^ofc,, 
[0 0 8 4] <B-4. *5H*atei:!R»tfc>*«-SO 
GJ«6S:»*r9X^telBi-i*«Wt»!4 I »»i-'*r.i: 

r.t;{i5gEI-$S^-^iXTV>-5 CC. K. Wang, L. M. Liu, 
H. C. Cheng, H. C. Huang, M. S. Lin, Proc. of IEEE 
VMIC, p. 101 (1994). #R] „ 30 

[0085] *z.x\ -T^-vaA-c-ascK^Hfc^irso 

1SOGK6, &fltv^v>tisoGlg6roiKltt 

te> .^KlR^^^ hyKOO-H^H-rSKlR (3500cm 
|±TA-=r ye* 9 , aA^^=¥(il40keVT'fc5 o gSPH 

y^x-virEibfc^, ttawat?o*^*B*o«tt-c4 40 
^i/>fc*Jtr-/,f< , * y — vyu— Artt?^«fi:tttu 

t*»OtB*0H:/hSv^ Sbt=» -Y^^iALfcl^ 

[0 0 8 6] ^^-vaALfc^g-^KS^^/iV^Hi: 

(1) B-2. -ca^fcj: 5U:. 4 ^aALfcfflW^ 
< COS i -H&^&fco CM. Doki, H. Watatani, Y. F 
urumura, Proc. oF IEEE VMIC, p. 235 (1994) . #fig] , 50 
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[0 0 8 7] (2) B-l. *S±t*B-3. f^fci 3 

hZ> CTJU. B#S£, ¥T, fs^gEfft. Vo 

1.92, No. 369, SDM92-133(l992)p.89. #H8] « 
[0088] 1211 8IC, 3cH S O GJg 7 cD7k.#CQjgi§|£ 

^o^-cus^s sft-e, pct (1201c, 2%m<r>mam%, 

EE#B«) LfcJS*«r5%i-. FT-IR ffiSrffi^T. *T»S 
OG16 tfW 0 -H^§8-t-5®iRtr— ^ (3500cm '# 
35) <0ffifR»flE«:#*, PCT WIWtroBBffSr^Bj/ h L 

(Ar*20keV) fcf^KU §^S:5!tSlfct« (A 
r'140keV) ^&fCLfc*V3fcfc<£» £ Lfcl£*» & 

[0 0 8 9] (1) efc|tUTV»*VVl»*SOGflt6«:PCT 
Lfc4&£\ 3500cm -, f+j£ (O-HI'ga^S) 

(2) BkHLfc«|-CH:» 3500cm-'f+j£ (O-Hfrfg-TS) 

[0 0 9 01 (3) «*E*il**refcKL*:*S\ J«rt«l= 
t43feK$*tTV«^l^^)SSfffti-5eo-C, PCT lt» 
tt«)*afeK«)a5»*-e*^**Sl*-*-S4: (1) «?J:54 

coSSIS (60^m*T-) -ei±g-ffc»i/J^!S»ofc„ 
[0 0 9 1 ] £A±0»**»6>, -Y^SraAi-^-fct? 

*»«aiift«:»*Ji-5Jlfc»rii:-C#fc4:**.bixa. 
CC. ttftftttte ] Hl9fc. MOS^f^ 

«wk (it^®^7)56.9 ) Lti^fc. rns. K+fc*** 

< ^**u-C V ^5 i jJJ JiRH -C* « i: b ih. 5 Ck. 
Murase, Jpn. J. Appl. Phys. , Vol.33, p. 1385 (199 
4).#fiP.] „ -?-^iC*fL-C, HcOsf*^ (B\ N\ 
F-, P', Ar'j'SrSALtaitSLitKSSOGK 

T-fo575s, afcicsnfc«'«soG«6ffca«u 

[0 0 9 2] CD. fcTT ■ Jfc— 02 O~0 2 5 

m^Xt?fo5o H2 0tt*«SOGBt6»cW , *^aA 
*rnt><tV^»^-, 02 1 »*«SOGBt6li7y*-f*- 
^SrffiALfcJt-S- OJDiS^^-'l'^r- ; lOOkeV. K— X 
*;1 xiO'W) , B2 2lttttSOGR6i:t^ 

t^SrttALfcl^ (AD5S^^^¥- ; 80keV % K-X 

fi:i xio'W) . E2 aii^rasoG^efrryu^ 
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Wtv^aALfci-& CtoHI^A'^— : HOkeV, K * 
— Xfi ; 1 XIO'W 1 ) , EI2 4li*aSOGfll6»Ci; 
WtySrSALfc^ (Ana^/Udf— ; HOkeV, K 
— Xfi ; 1 XIO'W 1 ) , El 2 5 14*$ SO Gig 6 »=g? 

#14124 4»=:*3tt3*;fxi:l5]C) Srj^-f. 
[0 0 9 3] 02 0 1:^1" <fc?|:, W}&SOG©?6l:{5J 

L*»U BI2 1~02 41=*+ J: 5»:*1SSOGJgl6»: 
W +>"tt AriSfTfctUtS^KH:, @2 5 (=*-rg?3ll7'7 10 
Xv»«a*IJg£;h.fct^iiai«fc. y-fc*IM8£L-C^ 

[0 0 9 4] ±iE<DA. ~D. #3 i: EAT 

roip|:45„ SSSOGIB7 <Dffim\zmLX&,T<DZ 

(1) c-h m&it&'p-rz. 

[0 0 9 5] (2) S i -Ofe-g-K>®iJ>t±tt|SjS<J/hSl\ 20 

(3) S i -H*fr&j6S#fc1-*. 

(4) W*tt««t»»=aflfL-CV^«. 
[0 0 9 6] (5) IR^royv^y ^tfV'KccHSfcwfSJ: 

(6) y^yy^ytf^h'tDmzm^nmmm^-co&ZV 
2 «fS**/j;v\ 

KISOGlTro^ttC-O^t, Wtf-^SrSALfcA* 
ofc*«SOGtt6©tt*i:it«b-C, WT«r.t*«5J- 

[0 0 9 7] (1) HMRMt-Crt, 800 *C* 30 
v\, #£LTtj tR-^chx <ojftfiffil44>/£V\ ) fit, zkJt 

(2) /7XY(#|;u^h©7y>y^#) l=PBL 
[0 0 9 8] (3) KStett/hS < , *»o»iitt^*< 

Sf s o G)^ 7 : t o 

(l) >f*.i'S:ffiA+«fc««*ttK<«:6. 
[0 0 9 9] (2) Ji-V'Kfk^^i", Jfctt«* 40 

143.5 fcfcofc. S«SOGl7SrIG5l6iJitLXl 
m L7t 02 (c) 1:^1" .fc 5 1= fc'T*— ;U 9 C0{ad 

*takKsoGBt7*sittUi-4«3ft-e*>o-ct, 021 

si-CH,- Ste£0 
SfcSH^X-^^J:* y^/u*o»JBl±. * (4) 

S i-CH,— (gtflS) —HO-S 
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[0 10 0] &{:, _kf£WA. ~D. 

6*3^002 7 1:. 6fcff SOGj«7(::fctt3 K-Xfi<7D 

Xfi[41 xio ,s cn- l a±£<l?T'4)5r 

[0101] 0281=. akItSOGJIIt7tl3»t5 y— ^ 
«Stt© K-X«k#ttSr*i-. (BL. tiSOG!6© 
BUHtt, ^^-^ffiAftb, K— X*;l XIO'W*, 1 
xl0"cm- , t=ot^T[42500AT-fe!3, K— Xfi ; 1 X10 
'W'Ko^TteSOOOA-CfcS, K— Xfi ; 1 XIO'W 
•'T-14. tISO GDtrofltVdWV t> Mb bi* y - ^ 

[0 10 2] 02 9C, afcSS0GBl7l=*5tt3 K— X 

i'tfeAfSL (*^SOGSl6) , K-Xi ; 1 X10"cm 
•'•CI4C-HWf-^^#<, *iS»4^<«ot 
^5, K— Xfi ; 1 X10"ci'-eiiO-H<Ot- 

— Xfi ; 1 XIO'W 1 , 1 X10"cm- J T-(±O-HCOf — 

[0 10 3] 03 01:, aJtirsOGJ8S7OTS&*4SU:.fc5 
KJB«cv<|«4<oSBfl:fc;j*i\ 3Mf S O GJR 7 riJRffi9& 

t jx^ y >>*i45g^*£ <!S5, 

[0 10 4] 03 II:, &MmiSL8L<Di&\,^i.zm%-7 
vX^WttSr^i-. 5feKSOGBl7t4S65R7'7X^S 

[0 10 5103 21:, K— XtroSvM:45Si^7'7 
X-^Wte K-Xfi;l x lOW-CltSt*^ 

X-rttaSr*i-i:W«*Jls*«tli*ib» ^*^SAi 
U (*iSOGK6) irRiaflEfcfcS. ^4x±9, SfeMf 
:X7X^Hf£&r6]Jr£-ti:-5l:i4, t«SOGg6frot 
+^?SAC io-C^tS £ t frm&X~hZ> 

[0106] 0331:, 65:f SOGJ87WXPS (X-ra 
y Photoemission Spectroscopy) 7*-^$ h/U (CIS) 
*i". 5feKS0GBl7Ep»:l4C-C^-&*5iU ? C-O^ 

MKLfcHl 7{:*3(t5«l^ 

[0 10 7] (Si, -C+^ffiAt:i-5p<^>'i'Sro^l4, 
it (3) 
— H-S i , C-C, C-O 

(3) 

* [0 10 8] 
i , H, O, CO, T (4) 
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0 2 6-0 3 0\Z7ik-rmig:$:iikibZkSXT<otii\zte 

(1) efcSCSOGjg|7te, K-Xf ; 1 X lO'W^iiC 
[0 10 9] (2) efc«SOGK7oy— **8Ett, 

(3) *HSOG«7tt«*y5X^fc»B*4x-Cfe«K 

(4) ekKSOGBt7 0«**ttjKl3.5 fcfctU ■ft*7 F 9 

x-^ <o»b*3 ± xrmttm\z ± o t as* t l * v \ 

[oiio] (5) ftAt^^t>tti:ft#itf, SKs 

OG«7<DK«*tt#\j3.5 td&So 

(6) akKsoGBt7 4»u:a»-t-*«*tt, ^trc-c 

[0.1 11] (7) efeKSOGJK7<D«ig|i, *iSOG 
5. 

0 2 6-030 fc^#S#f£S:*S^i-afc* 
[0 112] 0341:, t®SOGK6l:7/U=fWt 

oow . ; mm, ; 40 

OPa . fomiBA ; 220^, *G.ga#M ; 2. 5miire*>5 0 f!& 
*aa<0*#f4, jfilfiK ; 300 —800 ftyBNFfW ; 30 
min -Cfc5 Q *fc, >T ^^AcDADii^c^u^r— ; 140k 
eVC*>5 0 

[o 1 1 3] 01 5\zmi>xmm i Ltc£o\z^ mmso 

G«6 «*^7X^|:BLfcl^l:ft«l**# <» 

'>i"3o Sf S O GK 7 X*7.Hi Lfc 

K~Xfi;l XloWcDt #^13^9 811 

5^KSOGJ«7 0«i6l*tS:KJti-5^ttv K-Xfi ; 

1 xio'W^i^^t^W^o 

[0 114] 03511 * V<7? K-Xi ; 1 

XIO'W 2 , AOiS*-*/^— ; 20keV 0»^l^*3lt5 tT 

1: ; 1 xio 15 cnf\ APat^/u^— ; 90keV.o»^(c*5 

[O115]03 5*3*0*12 3 6T(4i;-fe^^3g^bT 
^£<7}tw#U 02 3 (jD5$J.^yu^f— ; 140keV) Tii 

G88 7 <?3JIf i&^£I^Jh1~5 (Cli, 7/^W*y^ K— 
Xi ; 1 X10 ! WW±, AniS^.*^* 5 — ; 140keVW± 
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[01161 B3 7I:, HUi: mm<0&ftX'Hi O (m 
/e=18)lcoV>TTDS V >Tt¥ffi Lfc^S«r^t" 0 0 

1 4KHl/TttMLfci BMtSO.Gflt7f*H,0 
(m/e=18) Hi(m/e=15) KBSt" 5 JBIBS^'XCV ^ It^S 

[0 1 1 7] 0 3 8:fcJ;t>'0 3 9tt % bfT^-yU9rt(C 

M ft-e««bfcH««t¥Jt-e»S. 03 8ft#^SOG 
«6lc:>f ^ttASrffteftV^*^* Ea3 9tt*«lSOG 
10 M6 ^ryu=fW*^Sr_iiAL-CBfe«S OG«7 SrJ^fiS; 
Lfc*& (K— Xfi;i xio l W\ JOjfi^^*— ; 
140keV) "Cft*. 
[0 1 18] 0 3 8\Z7jki-X^^, T^^> 4 

ALftt^»&jrtttrr*^u9rttc# y^r^7^ 

#«Wii*ft-CWj:V\ iixtt. *»SOG«6*»bH 
0 3 9KSH-J: 5l:*aS0GK7T1j:f7^^ 

01 4*3 ±1*0 3 7tZ*"t-±5.^, SSSOG 
20 Jg|7-ei*H: O^CHi^Hi"5BtBI^4V^lt)"Cfc 

[0119] 040ft eScltSOGffll7»w»£V^HKi-e/ 
[0 12 0] 04 1 ir, f^tf^Tls? 1 ??*. tz\±T/is 

s jbjss $ nfc tr t ^ — /u 9 S: i oootfi y - x 

^bfc^&COSfetfla^tf S>0#S:*H-o 04 1 (a) ft 

30 t«S0GK6i:^tyaASrfffe<C^Ttr7*-;U9 
■*3J:Vr/u5«ffi*:»j«L'fc«h&, 04 1 (b) \%T ^ 
=f W * y$rSA Lfc&K S O GJSI 7 \z fc'T*— ^ 9 *3 
iVT^5««Sr«j*Lfc*&, 04 1 (c) f4T/u=r 
W ty^SA LfcBfcW S O GJ@I 7 lw trrsfr-A' 9 *3 ± 

/U9(75B:Sf±0.7 pm "Cfe^o ScRSOGK70l 

[0121] 04 2 id. afeHsoGB!7 cfoy^^'y ^ 
S^^-To &KsoGjgi7 4^^V;/y y^y^e 

[0 12 2] 04 3tC, ^SOGl6 5:300 ^X'&M 
abfc«{wr^=fW*^4:ttAbTekKSOGBt7S: 

«?*^S^>®££ U»?)iltV>5PE-TEOS 

[0123] M±.$r&lstL£o\Z s 3cgSOGg7 Srf^ 
so Kt5^ii*gsOGK6l:aAt^>fty(:KL 
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X, ^T<of£JB*s.fcl«&*«:»S -5. 
(DiilEOT^^ its (7y|tv'!J3W*^ 7yfk5l?n 

7 v*4 *^Wfc$:tik<&'< ^Kov^Xli. 
5 £S&£-tir5ttiC, ¥- h|fi)ftK2 «r(S»«*ft*-fr 

■SttW, y— * • K W V^4»'*Jlt5 y >£fcfitff 

W«ev\, Sot, cftibCM'^v {yvVc'y)) => 

7yft*cWty, T/w=rw^v, ->y=w 10 

i£Ai"*Uf, «rlELfc7y3R-f *^H-r*BIHj{!i;S:ISI 

ux. y-* • kw vffl^c4^sy ^iTttt^fd^o^F 

l£»«s«i$J$n«ri:tt<cv^ IcT, MOS 

[o l 2 41 ©y wtytJitf!) y«5ft^fe-<tyi: 20 
-O^Xtt, *1&S O GIBI 6 4" OT7K#i: y ^itfSSJ&UX 
y>-g? (H.PO.) jSS£j*£*i$ -toy 
vgS^ioXTyU5^fifftSix5©Jx*sfc5. > 
y aw^jsi^!) svro-ft-g-iKi^^-xjciov^x , 
ft, BkKSOG«7©**tt^i8i<**»ix*s*5. f£ 

ct, y^^v, y vo-fk-g-igj^^-v, y = w * 

>, ->y avrofls^gj^^i'lwO^Xttu y-y^Urs 
mftlZ ifXfiftt UX t . S O GJ8I 6 ^itAtS 
W *v i: LX fifc* D a* L < fcv* t V * *. 5„ 
[0 12 5] ©•yynyfci^v'yny©^^^ 30 
Koi>Xtt:. efeSSOG^7<D^mt4^il5<^9, JffS 

^->-ii-ov^x t , atria ss w ^vicM-rs p.aja.6 

[0 12 6] ®_hfE0)~@)£*i:«>5i:, t«SOGl 

(7yfc5/!l3W^, 7yft^oW^f) 40 
7y^^t^, #nW;*->\ gSSWsj-VASjSUXI*^ 
5. 

[oi2 7i tzzx\ &msoGi&6\zmx-rz'<* 
[1] T^*i/<txt\.(n^m i &.x*'<*> c^y^A-r* 
6 tRiSL/iv^fc*. -r^>-ttAic«toxsj^«^^i: 

*S,ft,dS£<fci^. 50 
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[0 12 81 [2] jifBV'isiwaRet^roiii b, iv 

b, Vb, VIb, VII b <0&tfe(T>7t%W-W-'< ztS&ZlTJ 

^ne><oft^-fty„ wfc, at*. r/u5. -fa-*, 

tt*. -SUV. *jft.. 

s 0 rco*px\ ^MjcsSt-f *virov>xi±> efcWso-G 

[0 12 9] [3] IV a IS, Vafii«57ci(l¥fr-f^*5J; 

*hb<o\\&y}>( iva, v aWk<Djtm<omtm-± 
tt**a**v*fc*, eknsoG»7ow«*sri«<-r« 

[0130] [4] ±iE«#^*>'*««fMwa*-&i3* 

®tvfc^im«:?t5^i:?) ? X-t S. «, ±iS«-HSS^fl§J± 

[0131] (1) #->y a vBMfcJBlS. 8£, 
-^CVDffijy^OT^iS (SECVDft, MJECVDffi. 
ECR (Electron Cyclotron Resonance) /^XvCV 
DSU 7tD)^CVD&. TEOS-CVDS, PVD 

(Physical Vapor Deposition) if ) iCioX^Sg 

is7^km% (S iH«+0.) Xfc!5, fi£MS.Sl*40 

tt^ey ->7Vi:ffiiMli^5S (s i H.+N,o) xfc 

[0 13 2] (2) ^->!)=i'Ml5 1 8 Sr, 7X5^*5 
i «KK Jo x.Xiffe^t4J3 «t 

[0 13 3] (3) y — ^ • kw ytii 0 *i iun 
i23§, T/l' 5 (^> «. ->yf" 

-f K» WftjftftJK. K— r KsK y •> y a WlCf-fs 

(T i N) , Z^>f 7*7-^=5-9^ (T i W) t£if<D& 

[0134] (4) 3JcKSOG^7lrf?!i«!.SSrJS-r, ^ 
[0 13 5] (5) tiSOGl6(0»*S:-ieA 

(2) ■eftasftsfcowttftjta. 

(6) *«SOGJK6Sr— (1) X«$n5M«S 
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[0136] (7) SOGi7 5r/<y>"<— >a > 

[0137] (8) skmsoGm7^mmmmm^ 

V\, 10 

(a) ^l«atS OGI6 SrMfSSl;^ tyftA^r 
fi?. 2l©aiSOGl«7S:Mt5i^l: 

ii, iJiB©&tt±i::ijiB©#ttsoGft6&gj&ft 

I"-* tyaASrffot lfig ro&fC SOGK7 Srff^ 
U Kid, 2jf g©IE£l£7lMU J^V>T. 21§(^E 
*±»= 2MB (omWiS OGI6 «r»£«l^ * 
ffot2l@roairSSOGK7«t5 0 

[0 13 8] (b) £JB©afcHSOGflt6«:#ritLfc*t? 
— SL-C-f3j-vaA«rfT5. 2Jl©3fcSfSOG 
W7Sr^-t-«S-&^i4 s iS@©Ei».L»- lliro*. 20 
$SSOGJ8?6.£7fcfij<;U ifclr, 2Ag©Elil*«jftU 
jfcVT, 2JlB©iagg_bl::2/f g©:£8gSOGJgl6 

®SOGR7ic-f-5, 
[0 13 9] **ft#ffl»£o^-CRiPJLfcj6*. # 

ro^jt^fefrjav^x. ttCSOGK©TJIi::iftlftlK*7g 30 
jft1-«iat, lWIESOGBt«)±Jilcie«BtS:»j«i-5 

. [0 140] (n) »3fcJg6KK*ft0>i££tt:g»l£*3^ 
■C, IIMESOG©T*fc#J*S^fc!lfttWBIi:. iWieso 
GHt©JhJH=J»rit$nfc««k«4: Sr«*.fc**ff3S«. 
£©J:5fc-ttxtf. ±*:fc±tfT«Wttaure.SOGffll 

75?fe<?*nfc^v K^W *^5g©JIf^|£«l£7&&1-<5 

[0141] 

[5§?J3©#]S] 40 

l) SOGBtl=«sn5*»J3J:V*KaS«:i**S*« 

r. t A i ^m**m&mm.<nmmiifezim-tz z t 

[0 14 2] 2) SOGJBIK^SiiS*HIJ«»S:»»S 

[0 143] 3) spfitttettft. 7K-TX>-Kt'T/£i:*W 
3S««r««i--5w 5, 50 
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111] m&%HMlUBfiS£&«:K91i-s 
BrBBI. 

[m2] % imffij&ffi<Dmmx&*iiiw-tz>tzisb<nim& 

[E93] ^2HiS^ffi©M5t*i£Srlft3^-r5rt.fe©SB& 
t&rffil. 

[14] »2 36*»Jgo«5S*tfeSrlftW-t-5*:ft«)«8» 
BrSBI. 

[0 5] Sl, 2 36**ttSrKWi-Sfc»OW4Ea. 
[0 6] Sl. 2 36»g|B«rttW*-5fcft«5W4H. 
[H7] Sl. 2*«0Rtt«rlftMi-5ft.«)O»ttH. 
[1218] Sl, 2*lfc»tt«:lft91-*-3fc»©i»H±BI. 
[199] £1, 2**»ffl«:R9i-*-3fc»©W±BI. 
[110] Si, 2**»«SrRM-*-5fc*ro4WtH. 
[Bll]*l, 2|EK»»«:ttW-*-*fc*E>©W4B. 
[Ell 2] Kfl,'2|tlfi»*«rKMi-4fc«>©4«Stl2U 
[113] 11, 2 **»«S:ttMi-5ftHi)© W4H. 
[014] * l , 2SIJ6»tt«rK?lli"5/t»!>«)i|«4ia. 
IH15] »l, 2*«»»S:ttMi-Sfc«)0»ttBI. 
[Hi 6] ^1, 2S6tt#l»S:RWi-5fc»{>©W4B. 
[11 7] Si, 2JtKBBI««rlftMi-5fc*©»ttEB. 
Ill 8] Si, 2**»IB«riaM+*fc»i)©i|*ttBI. 
[119] Si, 2*i^l»fcttW+*fc*©*HiH. 
[120] Si, 2HJg^flg©7 ? ^-r^©^fS^fll?r^ 

[12 1] Si, 2 3H(fcl*tt©f>'<W*«Wffi*fcffl«:'5* 

[12 2] Si, 2*lS»l»©^<>f^©»fffi«lli«r3i% 

[123] si, 2Mmwm<D^y<^ ^(Dmm^mi:^ 
[124] si, 2% j mm<OT ! ^ ^(D^m^M^m 
[12 5] si, 2 mMmmnT* *(om ffiWimz^ 

[12 6] Sl, 2|6*»M«rRW-*-«fc*!>©W4H. 

[12 7] Si, 2**»**:RWi-5fci!>©4»ttH. 

[128] Sl, 2j««»«rR«t8fc»«)»ttH. 

[12 9] Sl, 2 0*lfc#1li&K9§i-*fc*©*H4BI. 

[13 0] Sl, 2**»ttfettW-r$fca©W4IH. 

[13 1] Sl, 2**JBIBS:|ft9!i-5fc»©4*ttH. 

[132] Sl, 2**#*fcttH-f-3fc»©W±B. 

[13 3] Sl, 2jW^ttfcKW^3fc*©«H4H. 

[134] Sl, 2*Jt»»SrlftW-fifc«>©W4H, 

[13 5] Sl, 2%1&.Ttm<D7 ! s<-<f ^©Wffittttfc* 

[136] Sl, 2|SJ6Jg(i©7*^^©ISTB^flSSr^ 

[13 7] Sl. 2*»»MI4rR9)i-5fc*©4«tH. 
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[B38]*i, 2 mmBBVT'U x<Dmwvtm&^ 
10391 2 nmmnv''^ x<omm-&im&^ 

[04 1] JSl, 2*»»l8SrRW+*fcAO»ttia. * 
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* [042] II, 2jgffi«AR&1»!3i-&fca{><attt£ea. 
[043] 11, 2£ib&J|gfrtt9l1-S*:#>0>4*ttBI. 
[E14 4] H6j(EW4:ttWi-Sfc«)©*ttBI. 
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